Ost eonecrosis of the jaw has received a great deal of attention in the past few years. The earliest case reports claimed that the only time it ever occurred was as a complication of therapy with bisphosphonates and that both oral and intravenous bisphosphonates were implicated (1) . These reports led to use of terms such as BRONJ (bisphosphonate-related osteonecrosis of the jaw). The speculation about pathogenic mechanisms, including any relationship with bisphosphonate therapy, has shifted in emphasis over time, starting with the notion that the mechanism might be a form of avascular necrosis of bone and more recently emphasizing the importance of See page 30 infection, even leading to a suggestion (2) that the lesions be renamed osteomyelitis of the jaw, or bisphosphonateassociated osteomyelitis of the jaw.
Although osteonecrosis of the jaw is not a new clinical entity and has long been recognized in association with radiation or glucocorticoid use, no specific International Classification of Diseases code had been assigned to osteonecrosis of the jaw until recently. Problems with definition and lack of good epidemiologic data have led to considerable confusion, but progress is being made in placing the condition into perspective, and several recent reviews are available about osteonecrosis of the jaw and its pathogenesis (2-7) and about the actions of bisphosphonates (8) . Although some clinical and pathologic features of osteonecrosis of the jaw continue to be debated, the current definition is of nonhealing (for .6-8 wk) lesions involving exposed bone in the mandible or maxilla, usually after dental interventions such as tooth extraction.
It is now acknowledged that any risk that osteonecrosis of the jaw will occur in association with oral bisphosphonate use is extremely low (estimated to be ,1 per 100,000 patients per year) and may be close to background rates of osteonecrosis of the jaw in untreated patients, even though these rates are not clearly defined (3, 9, 10) . This acknowledgment casts doubt on any causal relationship, which is reassuring in that there is no rationale for withholding treatment with bisphosphonates in osteoporosis when the clinical benefit of reducing fractures outweighs any perceived risk.
Most cases of osteonecrosis of the jaw have occurred in cancer patients, for whom incidences ranging from 1% to 5% or higher have been reported. Osteonecrosis of the jaw seems to occur especially in patients with myeloma or breast cancer metastases, and such patients are those who have to receive high-dose parenteral bisphosphonates (pamidronate or zoledronate) to prevent the skeletal complications of malignancy. The etiology of osteonecrosis is unknown, and recent reviews and guidelines emphasize that even in the cancer setting any causal role for bisphosphonates remains unproven, even though they are used at much higher doses in cancerous conditions than in benign conditions. Indeed, no prospective controlled trials have shown a significant association. Moreover no association has been found between bisphosphonate use and osteonecrosis at the more familiar sites of hip and knee, where several etiologic factors are recognized (e.g., steroids, fat embolism, and decompression sickness). Many cancer patients with osteonecrosis of the jaw receive other drugs, including glucocorticoids or chemotherapeutic agents, making the potential pathogenic mechanisms complex. Relevant prospective clinical trials or animal models to study pathogenic mechanisms are not available, and speculation continues about the roles of infection and immunodysregulation and about interference with angiogenesis and tissue healing (5, 11) .
Regardless of the pathogenic mechanisms involved, the diagnosis of osteonecrosis of the jaw and its proper management remain clinical challenges, and progress in these directions is to be welcomed. In this volume of The Journal of Nuclear Medicine, Dore et al. (12) have attempted to throw some light on the complicated issue of establishing the diagnosis of osteonecrosis of the jaw, associated with the presence of necrotic lesions in the jaw. The investigators used panoramic dental radiographs, MRI or CT, and 3-phase bone scintigraphy with SPECT/CT in 15 patients, all of whom had cancer as well as clinically suspected osteonecrosis of the jaw. In addition, biopsies were performed on about half the individuals studied. As expected, the combination of these techniques was helpful in delineating areas of bone necrosis and regions of increased bone turnover. The findings are not at odds with any current thinking and suggest that in patients with increased 99m Tcbisphosphonate uptake in the jaw, a bone SPECT/CT study may add some diagnostic value.
It is perhaps surprising that imaging techniques have not been more widely used for research into osteonecrosis of the jaw. A combination of 3-phase bone scintigraphy with SPECT/CT could be a useful investigative tool, but practical limitations, as Dore et al. outlined clearly, will restrict use as a routine test. Although it is encouraging to see that the panoramic dental radiographs, a routine imaging technique available in every dental practice, were able to pick up bone abnormalities in all patients studied, the findings were nonspecific.
Because functional change occurs before gross anatomic change, one would expect the isotope bone scan to have an advantage, but of course hot spots in the mandible and maxilla are frequently seen because of other common dental problems. However, the combination of SPECT/CT should provide optimal results. In this context, one should note that in the present study the SPECT/CT technology used was basic and is now a decade old, producing CT images that are 5-10 mm thick and of poor quality (but are useful in providing anatomic localization). More recent SPECT/CT systems provide greatly improved resolution with diagnostic capabilities. On the CT component of the study, a necrotic core was identified in 8 of the 15 subjects, and one would anticipate that the number would have been higher with a modern system. An important observation is that SPECT/CT provided valuable information in 7 patients who did not have exposed bone at the time they were studied (i.e., at that time they did not fulfill the criteria for osteonecrosis of the jaw) but the majority of whom had subsequently confirmed disease.
These imaging techniques assist in understanding some of the underlying processes. The uptake of 99m Tc-labeled bisphosphonate is likely to reflect where bisphosphonates themselves localize. Moreover, tracer uptake will take place in areas of vascular access and in bone areas that are metabolically active, that is, regions where viable bone cells are laying down new mineralizing bone matrix or undergoing resorption. Imaging with 99m Tcbisphosphonates does not support the assertion that the jaw bones are remodelling at rates that are substantially higher than other parts of the skeleton unless pathologic processes are taking place. Necrotic bone is nonviable and will not take up 99m Tc-bisphosphonate. However, sites of surrounding metabolic activity, whether reflecting inflammatory changes or infection involving increased bone turnover, will take up isotope, as seen in this study. These techniques are therefore useful in distinguishing these processes and guiding appropriate treatment.
We conclude that SPECT/CT could indeed be helpful for managing osteonecrosis of the jaw (because of the ability to demonstrate the current functional status of the imaged area together with structural change) and for delineating viable from nonviable bone. SPECT/CT could thereby become the test of choice for diagnosing osteonecrosis of the jaw and for guiding surgical or other interventions. Nevertheless, in clinical practice all imaging techniques will inevitably be restricted to those patients in whom there is a high clinical suspicion of disease. It is to be hoped that continued research will further clarify the scale and clinical significance of these issues and encourage the appropriate management of patients (13 
